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(54) DEVICE FOR GENERATING STEREOSCOPIC IMAGE, AND MEDIUM FOR RECORDING 
INFORMATION 

^ (57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for 
generating a stereoscopic image easily from a static image, 
and to provide an editing means in the generation of the 
stereoscopic image. 

SOLUTION: When the stereoscopic image is generated from 
a plane image by detecting a body existing in the plane 
image and by shifting a position of the body within the 
image, a depth value detecting part 212 calculates a depth 
value in the plane image, and a depth value changing part 
220 changes the calculated depth value in response to an 
input indication input from an input part 5. The 
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CLAIMS 



[Claim(s)] 

[Claim 1] By detecting the body which consists in a flat-surface image, and shifting the body 
location in an image A depth value calculation means to compute the depth value in said 
flat - surface image by being stereoscopic vision image generation equipment which generates a 
stereoscopic vision image from a flat-surface image, Stereoscopic vision image generation 
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equipment characterized by generating a stereoscopic vision image based on the depth value which 
was equipped with a depth value modification means to change the depth value computed by said 
depth value calculation means, and was changed by said depth value modification means. 
[Claim 2] Said depth value calculation means is stereoscopic vision image generation equipment 
according to claim 1 characterized by computing a depth value based on the saturation of said 
flat-surface image. 

[Claim 3] Said depth value calculation means is stereoscopic vision image generation equipment 
according to claim 1 or 2 characterized by generating a stereoscopic vision image by computing a 
depth value for every pixel of said flat-surface image, and shifting the body location concerned 
based on the depth value of the pixel corresponding to the body concerned for every body which 
consists in said flat -surface image. 

[Claim 4] Stereoscopic vision image generation equipment according to claim 3 characterized by 
having an amendment means to amend to amend the depth value for every pixel which said depth 
value calculation means computed for said every detected body. 

[Claim 5] Claims 1-4 characterized for the abbreviation profile part of said detected body by ** or 
****** at least among said solid images are stereoscopic vision image generation equipment of a 
publication either. 

[Claim 6] By shifting the location in the detection step which detects the body which consists in 
flat-surface image data, and the image concerned of said detected body It is the information storage 
medium which memorized the information for making the image generation step which generates 
stereoscopic vision image data perform to a computer. To said information The depth value 
calculation information which computes the depth value in said flat-surface image data, The 
information storage medium characterized by containing the depth value modification information 
that the depth value computed by said depth value calculation information is changed, the 
information which generates a stereoscopic vision image based on the depth value changed using 
said depth value modification information, and **. 

[Claim 7] The information storage medium according to claim 6 characterized by including the 
information which computes a depth value based on the saturation of said flat-surface image data 
in said depth value calculation information. 

[Claim 8] The information storage according to claim 6 or 7 characterized by memorizing further 
the information which generates a stereoscopic vision image by including the information which 
computes a depth value for every pixel of said flat-surface image data in said depth value 
calculation information, and shifting the body location concerned in the image concerned based on 
the depth value of the pixel corresponding to the body concerned for every body which consists in 
said flat-surface image data. 

[Claim 9] The information storage according to claim 8 characterized by memorizing further the 
amendment information which amends the depth value for every pixel computed by said depth 
value calculation information for said every detected body, and to amend. 

[Claim 10] Claims 6-9 characterized by memorizing ** or ****** for the abbreviation profile part of 
said detected body further at least among said solid image data are the information storage media 
of a publication either. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stereoscopic vision image generation 
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equipment which generates the solid image (three-dimension image) data for stereoscopic vision 

from flat-surface image (two-dimensional image) data. 

[0002] 

[Description of the Prior Art] Various the approaches of generating the stereoscopic vision image 
(three-dimension image) for expressing as a three-dimensional image are learned. This stereoscopic 
vision image is realized by generating intentionally the binocular parallax produced with spacing of 
a right eye and a left eye. That is, a cubic effect an image looms and is in sight by giving an image 
which is different in the eye of right and left of those who look at an image is expressed. Specifically 
in the stereoscopic vision by the naked eye parallel method, two images corresponding to the eye of 
each right and left are prepared. And stereoscopic vision is realized by shifting and arranging the 
location of the same body in two images right and left, this - nursing - a person's long distance 
body " right and left " although it is in an abbreviation same location also when it sees by which 
eye, a nearby body originates in shifting to right and left, i.e., binocular parallax. 
[0003] 

[Problem(s) to be Solved by the Invention] Now, it is possible to acquire an electronic image easily 
by the spread of digital cameras etc. in recent years. However, the electronic image is a still picture 
fundamentally, and because it saves, manages and appreciates as a still picture, it is used. If a 
stereoscopic vision image is easily generable from this static image, the width of face of an activity 
of an image can ** to breadth and facilities. Moreover, if the degree of the stereoscopic vision etc. 
can be edited in case a stereoscopic vision image is generated, it will become what has a degree of 
freedom high for a user, and will become the thing excellent in user-friendliness. 
[0004] The technical problem of this invention is offering the edit means at the time of generating 
offering the means for generating a stereoscopic vision image easily from a static image, and its 
stereoscopic vision image. 
[0005] 

[Means for Solving the Problem] In order to solve the above technical problem, invention according 
to claim 1 By detecting the body which consists in a flat-surface image, and shifting the body 
location in an image A depth value calculation means to compute the depth value in said 
flat-surface image by being stereoscopic vision image generation equipment which generates a 
stereoscopic vision image from a flat-surface image (for example, depth value detecting element 212 
of drawing 4 ), It has a depth value modification means (for example, depth value modification 
section 220 of drawing 4 ) to change the depth value computed by said depth value calculation 
means, and is characterized by generating a stereoscopic vision image based on the depth value 
changed by said depth value modification means. 

[0006] Invention according to claim 6 moreover, by shifting the location in the detection step which 
detects the body which consists in flat-surface image data, and the image concerned of said detected 
body It is the information storage medium which memorized the information for making the image 
generation step which generates stereoscopic vision image data perform to a computer. To said 
information The depth value calculation information which computes the depth value in said 
flat-surface image data (for example, depth value detection program 812 of drawing 4 ), It is 
characterized by containing the depth value modification information (for example, depth value 
alteration program 822 of drawing 4 ) that the depth value computed by said depth value 
calculation information is changed, the information which generates a stereoscopic vision image 
based on the depth value changed using said depth value modification information, and **. 
[0007] According to this invention according to claim 1 or 6, since a depth value can be changed, a 
user can set it as a desired depth value, and can get the stereoscopic vision image based on that 
value. 
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[0008] Moreover, in stereoscopic vision image generation equipment according to claim 1, said depth 
value calculation means is good like invention according to claim 2 also as computing a depth value 
based on the saturation of said flat-surface image. 

[0009] In this case, like invention according to claim 3, in stereoscopic vision image generation 
equipment according to claim 1 or 2, by computing a depth value for every pixel of said flat-surface 
image, and shifting the body location concerned based on the depth value of the pixel corresponding 
to the body concerned for every body which consists in said flat-surface image, said depth value 
calculation means may be constituted so that a stereoscopic vision image may be generated. 
[0010] Moreover, in an information storage medium according to claim 6, it is good for said depth 
value calculation information like invention according to claim 7 also as the information which 
computes a depth value based on the saturation of said flat-surface image data being included. 
[00 11] It sets to an information storage medium according to claim 6 or 7 like invention according to 
claim 8. In this case, to said depth value calculation information By including the information 
which computes a depth value for every pixel of said flat- surface image data, and shifting the body 
location concerned in the image concerned based on the depth value of the pixel corresponding to 
the body concerned for every body which consists in said flat-surface image data It is good also as 
memorizing further the information which generates a stereoscopic vision image. 
[0012] According to this invention according to claim 2, 3, 7, or 8, since a depth value is computed 
based on the saturation of a flat-surface image, a depth value can be acquired simply and 
improvement in the speed of processing and reduction of a load can be aimed at. 
[0013] Moreover, it is good also as having an amendment means to amend to amend the depth value 
for every pixel which said depth value calculation means computed for said every detected body in 
stereoscopic vision image generation equipment according to claim 3 like invention according to 
claim 4. 

[0014] Moreover, it is good also as memorizing further the amendment information which amends 
the depth value for every pixel computed by said depth value calculation information for said every 
detected body in an information storage according to claim 8 like invention according to claim 9 and 
to amend. 

[0015] When the dust data at the time of photography are contained on the body of 1 in an image, in 
case the depth value based on saturation is computed, for example according to this invention 
according to claim 4 or 9, the depth value of the pixel corresponding to that dust data can prevent 
the event of being greatly far apart from other depth values. 

[0016] moreover, invention according to claim 5 - like - either of claims 1 _ 4 - in the stereoscopic 
vision image generation equipment of a publication, it is good also considering the abbreviation 
profile part of said detected body as ** or ****** at least among said solid images. 
[0017] moreover, invention according to claim 10 - like - either of claims 6-9 -- in the information 
storage medium of a publication, it is good at least among said solid image data also as memorizing 
** or ****** £ Qr abbreviation profile part of said detected body further. 

[0018] Since the periphery of the body shifted right and left at least is obscured according to this 
invention according to claim 5 or 10, in contrast with an objective profile part and an objective 
perimeter, color information is distinguished sharply and a possibility of nursing and giving a 
person sense of incongruity can be prevented. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to drawing. In addition, below, 2D image and the image for stereoscopic vision 
are called 3D image for a flat-surface image. 

[0020] First, the example of a screen of the computer system 1 which applied this invention is 
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illustrated and explained. Drawing 1 is drawing showing the canvas window 110 and the 
stereoscopic vision control window 120. The canvas window 110 is a window for displaying the 
target image, and is a window where 3D image of the result generated as 2D image and a 
stereoscopic vision image before being generated as a stereoscopic vision image is displayed. The 
stereoscopic vision control window 120 is a window which adjusts the degree of stereoscopic vision 
to the object image currently displayed on the canvas window 110. A user can adjust the degree of 
stereoscopic vision to real time and arbitration by this stereoscopic vision control window 120. 
[0021] Specifically, the contraction window 121 which carries out the reduced display of the image 
under current edit, the sample image window 122 for making the degree of stereoscopic vision check 
easily, and the modification value window 123 which shows the amount of modification of the depth 
value set up by the scroll bar 124 are displayed on the stereoscopic vision control window 120. 
Looking at the contraction window 121 and the sample image window 122, by operating a scroll bar 
124, a user changes a depth value and adjusts the degree of displacement of stereoscopic vision, i.e., 
the amount of binocular parallax. Drawing 2 is drawing showing the situation under edit. 
[0022] Drawing 3 is drawing showing the generation technique selection window 131 which chooses 
the generation technique of a stereoscopic vision image, and the display-size selection window 132 
which chooses the size at the time of carrying out a screen display. A user chooses from the 
display-size selection window 132 the size which carries out a screen display while choosing the 
generation technique of the stereoscopic vision image to generate from the generation technique 
selection window 131, after setting up a depth value. 

[0023] Although there is various the technique of generating a stereoscopic vision image, the 
component engineering is in the point of using binocular parallax, and it is not limited to which 
technique in the meaning of this invention. For this reason, although 3D image is explained in 
explanation as generating the image of one sheet as a stereoscopic vision image in the case of using 
glasses below, it cannot be overemphasized that it is good also as generating the image of two sheets 
for right-and-left both eyes like a naked eye parallel method without glasses. 

[0024] Drawing 4 is the block diagram showing the important section configuration of the computer 
system 1 which applied this invention. In this drawing 4 , the computer system 1 is constituted by 
CPU2, RAM3, ROM4, the input section 5, a display 6, the printing section 7, and the storage section 
8, and each part is connected by the bus 9. 

[0025] The main processings which CPU (Central Processing Unit) 2 performs are as follows. 
Namely, the application program specified out of the system program stored in the storage section 8 
and the various application programs corresponding to the system concerned is developed to the 
program storage area in RAM3. The various directions or data inputted from the input section 5 is 
temporarily stored in RAM3. While performing various processings according to the application 
program stored in the storage section 8 according to this input directions and input data and storing 
that processing result in RAM3, it displays on a display 6. And the processing result stored in 
RAM3 is saved at the preservation place in the storage section 8 by which input directions are 
carried out from the input section 5, and the printout of the processing result is carried out from the 
printing section 7 according to input directions. 

JQ026] Moreover, the stereoscopic vision image generation section 210 which performs processing as 
a function part for realizing this invention according to the stereoscopic vision image generator 810 
memorized by the storage section 8, and the depth value modification section 220 which performs 
processing according to the depth value alteration program 822 in the image editor program 820 
similarly memorized by the storage section 8 are contained in CPU2. Although the stereoscopic 
vision image generation section 210 is a function part which generates 3D image data from 2D 
image data The depth value detecting element 212 (processing is performed according to the depth 
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value detection program 812 in the stereoscopic vision image generator 810) which detects a depth 
value from 2D image data, In order to carve two or more bodies contained in 2D image data, the 
edge detecting element 214 (processing is performed according to the edge detection program 814 in 
the stereoscopic vision image generator 810) which detects the border line of the body which 
consists in an image is contained. 

[0027] Here, although various the technique of calculating a depth value from 2D image data is 
developed, it is realized with this operation gestalt by judging saturation a depth value in principle 
among the three attributes of color (a hue, saturation, lightness) of a color. That is, the depth value 
detecting element 212 detects a depth value by asking for the saturation for every pixel of 2D image 
data. 

[0028] This uses the natural laws of the statistical following. That is, a scene has the inclination for 
a color to be sharp (for saturation to be ) as the nearer one, so palely (saturation falling) that it 
generally goes in the distant direction. If it is a distant view, saturation falls with the dust in air etc., 
and an objective edge (border line) will be thin, or will fade. On the other hand, in a close-range view, 
the number of the bodies with which saturation becomes high increases, and an objective edge is 
thick and visible distinctly. 

[0029] The depth value detecting element 212 makes a judgment for separating a rough close-range 
view and a rough distant view while it detects the depth value for every pixel based on the color 
information on each pixel of 2D image data (saturation) and memorizes it as depth value 
information in RAM3. Separation decision with this close-range view and distant view is realized by 
performing processing with which a part with a large area with low ** saturation is combined with, 
and a low area of** lightness judges a part with a large area with high distant view and lightness 
to be a close -range view for a large part while judging a part with large distant view and area with 
high saturation to be a close-range view. And predetermined weighting which considered separation 
with a close-range view and a distant view is added to the depth information memorized in RAM3. 
[0030] The edge detecting element 214 extracts the profile of the body which consists in 2D image 
by taking the lightness of each pixel etc. into consideration. And based on the pixel corresponding to 
the extracted body, and the depth information memorized in RAM3, it amends so that it may 
become equal omitting the depth value of each body. When it distinguishes whether a pixel with big 
distance is specifically in a depth value among the images in the extracted body and there is such a 
pixel, amendment processing which makes a depth value the same value as a surrounding pixel is 
performed. 

[0031] In addition, saturation and lightness can be searched for by the following formula. In 
addition, each RGB value is expressed and, as for r, g, and b, each formula searches for the 
saturation and lightness of the pixel concerned. 
Saturation = max(r, g, b)-min (r, g, b) 
Lightness = max (r, g, b) 

[0032] Thus, high-speed processing, i.e., edit processing, of real time 3D image generation, is 
realizable by using the simple technique of substituting for a depth value as saturation. In a 
personal computer, a personal digital assistant, etc. which are generally used, when performing 
heavy processing of a load, a user is made to sense stress and real time nature is spoiled. By 
technique like this invention, since it can consider as high-speed processing that a load is light, also 
in the personal computer generally used, it may be used more than enough. 

[0033] The depth value modification section 220 changes the depth value corresponding to each 
pixel of 2D image data based on the input directions from the input section 5. Specifically, the depth 
value of the stereoscopic vision control window 120 in drawing 1 is changed according to the input 
directions from the input section 5 by the user (according to the value inputted into the stereoscopic 
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vision control window 120, the depth value of 2D image for edit is changed correctly.). Under the 
present circumstances, modification of a depth value is depth value modification processing (refer to 
drawing 6 ) mentioned later, and is realized by changing the saturation of each pixel of 2D image 
data. 

[0034] The stereoscopic vision image generation section 210 performs processing which shifts the 
body in which the edge detecting element 214 carried out the profile extract right and left based on 
the depth value information memorized in [ other than processing of the above-mentioned depth 
value detecting element 212 and the edge detecting element 214 ] RAM3. And in order to consider 
as 3D image data of one sheet, the image shifted in right-and-left both eyes is compounded as an 
image of one sheet. Under the present circumstances, since the body which the edge detecting 
element 214 extracted is shifted by right and left, in contrast with an objective profile part and an 
objective perimeter, color information is distinguished sharply and it has a possibility of nursing 
and giving a person sense of incongruity. Then, the stereoscopic vision image generation section 210 
is extracted by the edge detecting element 214, and performs processing which obscures the 
periphery of the body shifted right and left. First of all, although it is insensible to change of color, 
to an image with an ambiguous profile, human being's eye (vision) tends to amend in the sharp 
direction, and since it is sensitive to change of lightness, even if it is the image with which the 
profile faded, it tends to catch the location of a profile, it is possible to make light the processing 
load of the whole which compares the image which has sense of incongruity by using this 
physiological function positively with amending mechanically to a thing without sense of 
incongruity, boils it markedly, reduces the amount of data operations, and generates 3D image. Of 
course, the effectiveness which deceives becoming the color information which was widely different 
is also included in this shading- off processing by having changed depth information. 
[0035] RAM (Random Access Memory) 3 forms the memory area for storing temporarily the data 
(depth value information, variable) concerning the various processings which CPU2 performs etc. 
while forming the program storage area which develops various data, in case CPU2 performs the 
various above-mentioned application programs. ROM (Read Only Memory)4 is memory which 
stores initial value data, an IPL (Initial Program Loader) program, etc. of a computer system 1. 
[0036] The input section 5 outputs the depression signal of a key and the position signal of a mouse 
which were pushed in the keyboard to CPU2 including pointing devices, such as a keyboard 
equipped with a cursor key, a figure input key, various function keys, etc., and a mouse. A display 6 
is constituted by CRT (Cathode Ray Tube) etc., and displays the indicative datas (2D image data, 
edit data, generated 3D image data, etc.) inputted from CPU2. 

[0037] The printing section 7 consists of an ink jet printer or a laser beam printer, and prints 
various data (generated 3D image data) according to the printing signal inputted from CPU2. 
[0038] The storage section 8 consists of R/W equipment which a program, data, etc. control for this 
storage, enabling the storage memorized beforehand and free R/W, and consists of that this storage 
section 8 is magnetic, an optical storage medium, or semiconductor memory. Specifically, FD, 
CD-ROM, DVD, a memory card, etc. are realized as a storage. This storage section 5 memorizes the 
stereoscopic vision image generator 810 and the image editor program 820. 

[0039] Moreover, the program memorized by this storage section 8, data, etc. may make the 
configuration which receives and memorizes from other devices connected through the 
communication line etc., may prepare said storage section further in other devices side connected 
through the communication line etc., and may make it the program memorized by the storage 
section 8 and the configuration which uses data through a communication line. 

[0040] Next, actuation concerning generation of 3D image of a computer system 1 is explained. 
Drawing 5 is drawing showing a flow until [ whole ] it generates 3D image from selected 2D image. 
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[0041] First, the depth value detecting element 212 detects the saturation for every pixel value of 
2D image data, performs separation processing with a close-range view and a distant view further, 
makes the depth value for every pixel depth information, and it stores in RAM3 (step Si). Next, 
while the edge detecting element 214 distinguishes the body in 2D image data by performing profile 
detection processing of 2D image data, the depth value information memorized in RAM3 is 
amended so that it may become equal omitting the depth value corresponding to each body (step S2). 
[0042] Subsequently, the stereoscopic vision image generation section 210 performs further 
processing which obscures the profile part of each body while performing processing which shifts 
the body in which the edge detecting element 214 carried out the profile extract right and left based 
on the depth value information memorized in RAM3 (step S3) (step S4). And generated 3D image 
(stereoscopic vision image) is displayed on a display 6 (step S5). 

[0043] Next, when the input of the purport as which 3D image displayed on the display 6 is 
sufficient is made from the input section 5, processing is ended (step S6" No), and when the input of 
the purport which changes a depth value is made, (step S6*Yes) depth value modification processing 
is performed (step S7), and processing of steps S1-S6 is repeated and performed. 
[0044] Drawing 6 is the flow chart of the depth value modification processing performed in step S7 
of drawing 5 , and is processing which the depth value modification section 220 performs according 
to the depth value alteration program 822. 

[0045] In drawing 6 , the depth value modification section 220 stores in Variable X first the input 
value inputted from the input section 5 (step Al). Next, the minimum depth value is extracted from 
the depth information in RAM3 among each pixel which constitutes 2D image data, and it stores in 
Variable Cmin (step A2). And the pixel of one in 2D image data is chosen, and the depth value of the 
pixel is stored in Variable C (step A3). Subsequently, the depth value modification section 220 
calculates a formula "(C-Cmin)x(l+X/100)+C M , and updates the information in RAM3 for the result 
of an operation as depth information on the pixel (step A4). 

[0046] And the depth value modification section 220 ends depth value modification processing, after 
processing step A2 - A3 to all the pixels of 2D image data (step A5). 

[0047] Finally, this invention is not limited to the contents of the gestalt of the above-mentioned 
implementation, and adds that it can change suitably in the range which does not deviate from the 
meaning of this invention. For example, the following processings are realizable by having enabled 
edit of the degree of stereoscopic vision. That is, two or more images are patched and this invention 
is applied also to one compound image. As shown in drawing 7 , specifically in this drawing (a), a 
field required out of the window which displayed the image of 1 is chosen. In that case, as shown in 
this drawing (b), the depth value in the selected field is set up by displaying the window 140 which 
has the same scroll bar 144 and same modification value window 143 as the stereoscopic vision 
control window 120. And as shown in this drawing (c), it compounds in other images. Thus, since a 
depth value can be adjusted and edited at real time and arbitration, also when compounding two or 
more images and obtaining the stereoscopic vision image of 1, a desired stereoscopic vision image 
can be generated. 
[0048] 

[Effect of the Invention] According to this invention, a depth value is written as asking from 
principle saturation, mitigation of the processing load for calculating a depth value is aimed at, and 
high-speed processing can be realized. Moreover, it is possible to realize adjustment (edit) of the 
degree of stereoscopic vision on real time from the rapidity. 
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[Brief Description of the Drawings] 

[Drawing l] Drawing showing the canvas window displayed on a display, and a stereoscopic vision 
control window. 

[Drawing 2] Drawing showing signs that the image is edited using the canvas window and 
stereoscopic vision control window of drawing 1 . 

[Drawing 31 Drawing showing the generation technique selection window displayed on a display, 
and a display-size selection window. 

[Drawing 4] The block diagram showing the important section configuration of the computer system 
which applied this invention. 

[Drawing 5] The flow chart which shows processing until [ whole ] it generates 3D image from 2D 
image. 

[Drawing 6] The flow chart which shows depth value modification processing. 

[Drawing 7] Drawing for explaining the processing which compounds two or more flat-surface 
images, and generates the image for stereoscopic vision of 1. 
[Description of Notations] 

1 Computer System 

2 CPU 

210 Stereoscopic Vision Image Generation Section 

212 Depth Value Detecting Element 

214 Edge Detecting Element 

220 Depth Value Modification Section 

3 RAM 

4 ROM 

5 Input Section 

6 Display 

7 Printing Section 

8 Storage Section 

810 Stereoscopic Vision Image Generator 

812 Depth Value Detection Program 

814 Edge Detection Program 

820 Image Editor Program 

822 Depth Value Alteration Program 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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2<DmmmicmT zmzw-m-r sums**** *i. 
mria^MH^-^^-rs^&Sfc. ^^«*{c*fts 

^ e> tcettr s c 4 4 -r s sit&s 6 s i tats 

©flWBEttaH*. 50 
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SBff©«ff*tf*. iiuiBtfcffi;*tt;M&#«{cfiIE-r£fi 
lET S*iIEtil$R£ $ SKKflfT 4 C 4 tttt^t Sit* 

£8^©tinREttJgtt. 

[t*fl 1 0 ] fflE&fHMtf- * ©F*J. <J>fc< 4 4>. 

ear 5 c 4 4 r surahs b *• 6 9 ©c»r*i*« 
tg©t»$8iatt^f*. 

C»W©»«Jtt»9i] 
[000 1 ] 

[HHJ!©JITS&fri5#f?] ^WJ, -spffiffl^ (2^7C 
[000 2] 

[«£*©««] 3i*a t J^^4Lr«^-rs/c*©si* 

So C©£fc«BflH*. ;&B4£B4©HlHK:J:oT:£ 
DSMKUH*SEWfc^fiSt-SC4t^|3l3nS. T 
&*jf3, jB«*mSA©2£G©iBic^J&Sffi«*#^.S 

So Jlttfcjtctt. Slg^fjStcJrSSitHafCfc 

i»r«. ^-en-en©isfc*ti£-rs2-D©H»«:ffls 

"TSo ^U, 2 o©B**(cfcC*5H— *{*©<&■* 

wsic-? h u-ciag-r s c 4 sc <t o w&&L*.fg%tz> 

©-C*S. cntt. S#©M< ©«»»«« £*4'%<=>© 
Kt?mfc«^-«:feBSl5|— &g«c*S#> a <©«»«:«. 

s. 

[000 3] 

#y 7©^s^«:<fc o . ^etcs^-Mfla^mffr s c 4 
A5nj#gt?*So ^©m^B&», S*«J{C#± 

ffl-e&o . p±H4 lt^?? • fi • «w 
JBSftros. c©»±@B«*>€>S[*miii«*#@K:i 
fiX-rsc4*J-c#n«. ^©riffl©*!* 5 )^*^. ffia 
tc«-rsc4*5-cg-So SEWisi^^^E-rs^ 
fc *©£A«©flK^i*»fi-r*c4*JT?*ti«. 
-•tf(c4- 3 rass©iS(r»4>©4fto > m^jm-ic&ti 

fcfe©(CJtcSo 

[0004] ^oasitt. t^jhis^^ h ±mmm 

?:#6^jjS-rS/c©©^|g ; S:{i«-rSC4. Sfc, 
©3W«9lBi«*£fiS-r S B8©lilll*S*«tt-r S C 4 -c 
feS. 

[0005] 

[isgi^fB^-rs/c*©^®] «±©isa£)s?&-rsft: 
«>. it^ifai£©^«. jpffiisfliJcffTSftrt*** 
ajb. ®wg©^©!g5&<ag£-r6-rc4cc < £9. ¥® 

r>r. fria^ffiB^fcfcwsfttf^fii^^ffi-rs^T* 
mnm^&. im*.tt. H4©*fr*fittu»2 12) 
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£. BMEIMf*IWa*®«:J:i3JWHSnA:IWf#fB* 
^HTSHtT#ffi^M*JS MZ.it. H4©«ff*ffiSE 
JESP2 2 0) i. BWBfllffSflaaMHCj: 3 

[0006] *&. wtaaefEm/DStma;. w-mmmf 

f » - * tctf to-B-S fc»©flHll*IEl* L fcflMBEttaKtt id 

mfzmzmuTzmrz&nmmi H4© 
SfTjitm^ny^As 12) i, tuienff*«i#a 

t*ffi (W*tf. §4©Mftt^l7'P^7A822) 
<t. t9ieilff#<K^flHll«cJ:»jaM3nfclMf*fflK: 

S-^c>rjS:{«siii»*^-r5t»«<!:. ^asnsct 

[0 00 7] COWSGB 1 Sfc«6IB*gCD^HJ{cj:n 

[0 00 8] * fc. f»*S 2 gB«©f£UJi© «fc 5 fC. ft* 
JSttH^SW:. fflrlB3FffilH«©«J«K*-3C»rllff#ffl* 

[0 00 9] C©t§i^ BlJOT3IBB©*HII©J:5CC. 
ft 1 g fc« 2 Ktt©:£tf*aB«£J0i»«K*j t»r . 
«ne*fT#f»U#8tt. 1WB^fflH«l©liBR»K:l!tf 
*fB*IWHU IWBTBBflMCS-rSfJftffK. 3£E« 30 

[0010] *fc. »«3H7E«©«W©J:5«:. ft* 
»6 12*g©tt«saff.««:«:tei>r. MEMf? »tt*fflW 
mat, itfriE¥^«7 : -*©#Kfcs^T#i?T#ffi 

[ooi i ] c©f§£\ gf*^8fe«g©^©<fc5K:. 

tr*«WiflMK{ctt. l98B¥aran«f s -5'©®R*«:H 40 
[0 0 12] COa*S2. 3. 7S/c«8IBt)c©^ 

fc«tn«. jpHH»©^K«cs^i»-ci«f*ffl*«iitas 

ft£/c©, JKf#tf*IBra«c»*Ci3&i-C*. MS©ig 

[0013] *fc. it^4iBtt©»9i©<fc «# 50 
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#B#§&wmofcH*«©*MT*ffi*. wte^mi//c 

[0 0 14] ifc. IB*3H9IBtt©«9i©J:5K:. 

a 8 iB«g©tffgtett^ft tc fee > r . tut a«f f #ffiHffitif 

«KJ:DJWJS*ifcB3RS©!ltf*fiI*. BijfBtfcttJSn 

[00 15] e©f9#JI4*fc«9iBi£©2SiP§K:<fcft 
tf, flJjU*. SfiflMCfcWS— ©^ftiicaiJKJOn'Sx 

-z-fr-sztxr sterns, »s«:a-3<js?f#tt*jnH 

TSBSfc. -e©a5-r-^K*ti5-r5iii3g©Mf^fii* 3 

[00 16] f##II5ia*S©^BJ0D s fc^tC. IS* 

31 1 3&>6 4 ©V»m*>8Stt©fi««ffii»*)SJSRB{CteV> 
r. f9ieitf*Bfli©F»j. mriBt^aib/c!gj<* 
©«tt»a»»*«*>r c 1 1 ux t> 

[00 17] t»*B 1 0 iEtS©^W© «£ 5 fc. i» 

sjaie a>6 9 ©ii-rn*»sis©fsfgf2tsa»«:fc*jtir . 

HttlB3i<*iBlfef ; -5f©rt. 4>& <<!:*>. MfBtfcajSftfc 

[0018] C©if3jc^5 i/ctt 1 0sBtt©^l8(C«fctl 
«. 4>&< i4>&&K-T6l/A:«|»©«l»*«*»Sti4 

fc©, w#©»wBP»<t-e©jaHt©*rtfc«:fc«,>-c. 
tWB**««!isn. 3t#fcjSfa®i*#A s 

C 

[00 19] 

[#PJ©HiS©ffi?m HT, H*#M0-c:*#S5i©gg*i 

[0 02 0] *r. *fH8*afflUfc3>fcr»-*^ 
f-Ai<DH®«aj*0^ -IftWTS. @l(J, 
f^F'JllOi, S£^m=J> ha-W ^> h'^ 1 
2Oi^T0-CS.^ *f ^U-) ^> F"? 1 10 

> F3T*£. 3i*m3> Fn-^'? ^ > K"f 1 2 0 

». * -c >^*^ •? ^ > f i io (cs^s nrt-i s*ff> 

S„ a— tf«, coS«l3>ha-;W^>h-^l2 

[ 0 0 2 l ] A^WCcti. 4»S3> Fa-;u^ ^ > F 

■i > F-> 1 2 1 i. SLfttSOS^^SfcSgSS-SSfc 
«t>©-^>7';i/iii^ , i7 ^>F^l 2 2i, x^n-^-c- 



5 

1 2 4<££K>wfc2titcmfz®<D^mm.*7n-?$zw.ifc 

■)-*>K , ?123 t#WmZti&. a— if«. ffi'J^ 
>K")1 2 1 iVmfcV -f > F? 1 2 2*m&# 

£>. ^d7n-;U^*- 1 2 4 £Slfp-fS tit Htf 

pgr*. H2«. iwifeDa^i^-ria-c**. 
[ o o 2 2 ] m 3 b. st«:aia«©^fi8^ a*aj?f s 

£j&*i£iStR^ ■* > F£l 3 1 4. iii®«^-rSI^©if 
^X^iilRTS^I^XjliiR'iM > 132i^ 

-ria-c*-s. a- ma:. ^T^fit^tssbfc^. £j&-r io 

SSfmBfc©^-^*:^***^ h > F9 1 3 
-YXjliR^-O F-M 3 2^6jMtR-r^.„ 

©ffiMtc*ii,>-c«. Hti^cD^j4«:|igS$nefe©r'« 

[0 024]I4« 1 *^HJ?:igffiU/cn>f^-$-> 
XfA 1 ©ggP^JS^'TXP v d7@-r*S„ C©^4 
{Ctet^T. 3>fa-^fAlB, CPU2. R A 
M3. ROM4, *m§B6 . EnCT5P7 . I2tf. 

[0 02 5 ] CPU (Central Processing Unit) 2*5 

JtT &&flT 7* U - is g > :/ U y 7 A©c£;fr> i=> JgJE S 
tlfc77 -| ;ir-^3>7'Ci^7A4RAM3rt©7'n ^ 

S*SI,ifif-^^RAM3rtK:-WKtg|fiL, C© 
A^^SCAAf- * tCfE C -CKi*» 8 ftKteJft S *l 
fcT X >; ^ - ; ^ 3 > 7 - a i/ 5 A CCSf -> r SSMSSrUfT 
L/, *©&S*Sm£RAM3rtfcte^-r£4 4&K:. m 
TmeicWnir^. fit. R AM3 (C^b/c^MiS 
**A*W5*»6A*Ji^Sti4iailW8r l j©»ff5feCC 

esso. * /c a wi^cctc or. Ep»jgp7*>6«iaiem 40 

[0 02 6] Sfc. CPU2«cti. *SW*l^-r-5fc 

»©**6»4lt. i2issiJ8{ciatesnyctj;««iii«^ 

7'ny7A8 2 OF^Mf^-fit^H^'n^AS 2 2 5C 

seor«ia4i?ffrsiMTfirfiaajEW2 2 0 4#$$tt 

£„ &ttftilft£Ji&aS2 1 0K> 2Diffl^7 : -^^63 

**»6iMf#ffi*tftm-r£*ifsefcitiW2 1 2 (az<* 50 
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UW®£.f&7'n?zr&8 1 0rt©^f^fii^tB-7"a^7 
A8 1 2KfiEoT*fiffl**fT*-4) 4. 2D!H£f r -£ 

*«I»Oit»H***WB-r*xvSPlftffi«2 1 4 
iS^^-7"ny^A8 1 Ortoxyv^tH^'ai^AS 

1 4(cfie-,r^s^ntf-r?.) 4#$g*i£. 

[0027] CCt. 2DH&if--##>e>ltfTi*fii£3i? 

©EItt (fetB. H^S) ©F*3. JgRiJKJ«:&lg«J& 

fT*tf4Sfi-C*C4K«fcor3l3H-r«. BP*i. «ff# 
fiHfcttiS52 1 2«. 2 Dgit!^-^©^!*^©^* 

[0 02 8] Ctiiitttttt6KT©a«iS«**]H/fc 

<) fc*«ifij#**. a»r*ti«. £»«£©*&£«: 

[0 0 2 9 ] AfT*fM*ii£B2 1 2tt. 2DtU&r : -£ 
4 4fc«C. te*j**»tti£»4a«*»«rSfc»<D*nR 

^ht^,, c©ia^4^*4©^#ij»?«. ©»af©ei> 
«rifiS4#»i»fTS4 4fc«: > w-a-c©Bjs©ffit»sa*5 

s 4 <h ©^st**ntt b tcmmon&tttt sram3 

[0 0 3 0] x v ^^{±JIH52 1 4 «. #IB^©HJ^?: 

m-rs. ^ut, aaiLfc^imc^-r-sia^i. ra 

M 3 ftKEtfif 3 *lfc»tf *flWH4 CC»rJ(,»r . S^»© 
Mf^ffl* 5 IS^4%4ct J 5{CliIETS <> ftftWfCli, 
fflmo;M&f*rt©®«i©rt. M?f#fflccAlr^Pifc9© 

ofclt^CCtt. Mf#fil?:^H©iiiS4l5Ha©fii4-rS 

[003 1 1ft. ^SfccfcO'HJK^A©^^*)**^ 
C<h*5-c^S„ ft. r, g, biJRGBtt-eWMS 
L. -&S;4 4>^Ki®S©^S*i«fcJ>'BJS*^fe4 i>(DX 

IS=max (r. g, b) -min (r, g. b) 
iS=max ( r, g, b) 

[0032] c©^^. siff *ffl*»flt4 orftsr 

BP% •JTiUif'f Att3 DB«4SE©*ill«««:SeH-r* 
C4A5f*4., — «K««sn4/'Cy3>-^«RWS*9 
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CO 0 3 3 ] ftff#ffi^JE3B2 2 Ott, 2 Diff-^ 

iEWCctt. ffl*W=i> ho^W -f>F9l20 KA2; 10 

[0 0 34] S:t««ffi»fifejaEW2 1 0 ti % ±E»ff 
t£ftgP2 1 2<bx^^HlSP2 1 4<DftHl(Dfl6CC, RA 

msp2 1 4&&mmmLtc®ft*ttic?t>~r9!kmz'i7 
mmtcrbLtcm&ziftvm&tox&j&TZo ceo 20 

tct. S£««iB«^»2 lOtt. x*S>tMH* 
2 1 40tJ;^fflai£ft, Z56K:r6Lfc«!f*©JHil»*B 
^T«Hl*ff5 B *fe**>AHI©K («JK) tt. 

i^b, 3 DIM£^t^^©ffilM^S< t S 
Ci*«pIft'C*S. *S§6, CtDa^UjBHCCB. jiff* 

[0 03 5] RAM (Random Access Memory) 3 « % C 
P U 2 ^±3B§S7 y ^ — > 3 >7'D A^rHtf T 

*y«**JI5fi!E'i"S. ROM (Read Only Memory) 4 
(Initial Program Loader) y'ci ^5 A^tS^T^ ^ 

*ryr&£„ 

[003 61AAS5tt. *7-y;l/*- WfA**- 

TShfc+-©rFi#*v»)^OffillSf *C PU 2 
tC\itf)irZ> 0 StS8U6«. CRT (Cathode Ray Tube) 50 
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[0 03 7 ] En^JgP7«, * h^y>*Xtt 

U-lf-^y>j»^6*«3*i % CPU2*6A*S 

nsEp»jm#ccj£Dr*ttf r -^ (i^^n/c3 d®^ 

[ 0 0 3 8 ] gE«W8«. ^Dy7A^f->?W 

8fcOB»KK Sfc^EtBIIffc su<»i*»»^*yr 
flWtStirir**. EtB«#iur. fd^ 

CD-ROM, DVD, y*y*-F»«CJ:>33e«Sti 
C©EtW5tt, fi!«3BB<WfeJ«^ci^A8 1 0 

[0 03 9 ] C©fBttSP8tCSStttStlS^py7 
BCM%*t nfcfft<D«fflBCC«rffiEttSB*R 

liiaili*^Lr<!effl-r*«JdE«ci/r*J:c». 

[0 04 1 ] *r, «tf#ffi*ffl3P2 1 2*2 DlWfcf* 

©»«B»ffl*ff oT, «W*ff©aifT*ffl**fT*t»« 
iltRAM3fi(cfSttt5 (^-r^y'SDo ?»C, 
i9J*HW2 14^ 2 DBfc^-frOti^tttt&S 
£tf ^CitC^D, 2DIB«'7 s -*rt©«l**flJJ0'r4 

RAM3rtfic!a«3tifc*fT#ffl«**»iE-r* 
(Xf'^S2) o 

[0042]«l^ SE(ttftH«^ESI52 1 Ott, RA 
M 3 F*3 (C| Btt 3 tlfc Jiff * fit W*KC*-3C >T % x *y 

^iifeCC (Xf^S3) , 36^C, -&®fftCDlfefPgf5 

^n/c3DHi^ (s««i«) *«^»6cc«^r* 

5 ) 0 

[0 04 3] A*8U5^6. «fiv8fBCca^Lfc 

L (Xf^'S6 : No) , *!T*fi*SI-rSiOA 
^ft3tl/ciS^C« (Xr77*S6 : Ye s) , Jiff 
S«*BBffl**ff Or (Z7*vy'S7) , Xf ^'S 

1 - S 6 0 iSLsSTfTS, 

[0 0 44] H6(t i5(DXf 7 y'S 7iCfcl^rHtf 
3n^mtf^ffi^MMScD^a-5 1 f-h'C^0, «tf 
^fit^MSP2 2 O^Jlff *«I^n A 8 2 2 tcfif 
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[0 04 5 ] H6CCfel»r, *?f#fflSK852 2 

5 (Xtv7'A 1) o *CC, 2 DBHRf 5 -***^* 

2) c fit, 2DBB#f r -^rt(7>— OBfXtiHRU 

3) o #a>T\ JEfff*fBEKK2 2 0t*. a r (C-C 
.,„) x (l+x/ioo) +cj *St»u ntftfeA io 
^comm<omn^\snt uxr AM3rt<Dti$g£M£r 

(Xf 7 7"A4) o 
[0046 ]f Lt v *tf*ffl^IEaB2 2 0«, 2 Dili 
&-r- Z (D±X (DMM^MLXX f y 7' A 2 — A 3 (Oft* 
«*ffofc«, Wf*(BB8HI«l7t« (X7~y7' 
A5) o 

[0 04 7] Sf£Ct> JbKSI8S©*»©l*i?S 

Ktt, El 7 {C*nT J: 3 fcEJB (a) tcfcl»r, — <DSf§* 

©BR. HH (b) Cc^Tcfc^CC. 2*a3>Fo-^') 
-f>F->l 20£HI«©. ^^o-;M-14 4i^E 
«*-f>F*l 4 3**TS I >-f >F^1 4 0*«St 

^ir, |h]0 (c) fcS%^J:9«:ifc©B»«c^fiRt"*. 
[0 048] 
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[0ffi©fSljiftStfE] 

[0 1 ] ^^SB«:^Sti4*^>Ax«5 * > F->£. 

[02] B10tt>^-r>F'>4 l 
n-;t^ ^ > Ftf £*fflC>TB«*IM^Ti>*«?-* 

[S3 ] «^»«c«*Sns*fiS#S3W?'? * > F* 

»s*tr-fx»w-f >F"?&*5*Tia. 

[04] **58tafflL3fc3>tra-*^'f-AOB» 

[0 5] 2Dlii»*6 3DIB«*^lS-r4*r<0^»jB 
31**T7 n — ho 
[06] t ffi^M^l^^t 7 a - ^ t - ho 

1 3>fi-^^XfA 

2 CPU 

2 1 0 £f*OT*£fiS» 

2 i 2 «ff ^fittsmas 
2 14 x y i^ms 

2 2 0 IMf *fflKM» 

3 RAM 

4 ROM 

5 A^SP 

6 gt^SB 

7 EPJMSP 

8 tattSB 

8 1 0 3:*«EB«^£ 
8 12 WTirlltftffl^oy^A 
814 xr^7U^7A 
8 2 0 HHWHSI^P^A 
8 2 2 rff^fi^I^D^^A 
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«i> #*OTIIFE- K C2D ■ 3D ifctt) 
gMTji *T*«-K (2D -3D it*) 



O640 x 480® 
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220 
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ROM 
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812 
814 
820 
822 
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( START ) 
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A1- 



A2 



A3. 



A4, 



(C-Cmin) x (1 + rffo )+C 




c 



END 



F A(##) 5BO50 AA09 BA06 BA09 BA15 CA07 
EA06 EA12 EA15 EA19 FA06 
FA09 FA13 
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AB18 



